A recently completed project on the Natura 2000 sites of Prespa National Park revealed that the area hosts 49 habitat types according to the EU classification, of which eight have a narrowly restricted distribution in Greece. The priority habitat type "*6260 Pannonic sand steppes" is reported here for the first time for Greece. The new locality represents its southernmost occurrence on the Balkan Peninsula. The aim of this paper therefore is to describe the Greek stands of this habitat type, investigate the factors affecting its occurrence and discuss the associated conservation issues. This is based on a total of 87 relevés sampled for this study and 8 additional relevés from the literature. The relevés were classified by applying TWINSPAN and ordinated using Detrended Correspondence Analysis (DCA). Six vegetation units could be distinguished. One of these corresponds to the habitat type *6260 and was found exclusively on inland sand dunes. Syntaxonomically, we assigned this unit to the alliance Sileno conicae-Cerastion semidecandri s.l. of the class Koelerio-Corynephoretea. Its occurrence in the study area seems to be determined by climatic factors, as well as by the sandy substrate, while anthropogenic disturbances such as grazing also appear to be beneficial to some degree. Apart from the Koelerio-Corynephoretea, another five grassland classes were distinguished in the national park, namely the Thero-Brachypodietea, Stellarietea mediae, Festuco-Brometea, Daphno-Festucetea and Juncetea trifidi. Key words: Habitats Directive, Koelerio-Corynephoretea, phytosociology, Sileno conicae-Cerastion semidecandri, syntaxonomy.
INTRODUCTION
The recently accomplished project to record, assess and map the rangeland and forest habitat types of the Natura 2000 sites of the National Park of Prespa ("Ethnikos Drymos Prespon-GR1340001" and "Ori Varnounta-GR1340003") revealed an exceptional diversity of plant species and habitats. The national park hosts 49 habitat types (19 more than those recorded in 2000), 70 vegetation types and more than 2,100 vascular plant species (almost 30% of the Greek flora) with 194 considered as important according to Annex II of the Habitats Directive (Vrahnakis et al. 2011) . Seven habitat types are of conservation priority according to Annex I of the Directive 92/43/EEC (Habitats Directive); they occupy 26% (11,000 ha) of the total area of the national park. Eight of the recorded habitat types have quite restricted distribution in Greece. In the previous report on habitat types of the national park in 2000 (Dafis et al. 2001) , three grassland priority habitat types (indicated with "*") from a total of 31 types had been documented. The new mapping in 2011 revealed four dry grassland priority habitat types (*6210, *6220, *6230 and *6260) occupying an area of 8,754 ha.
The present study expands the work carried out during the recent mapping of the national park (Vrahnakis et al. 2011 ) by means of additional phytosociological sampling. Most importantly it reports for the first time the occurrence of the phytosociological order Festuco-Sedetalia acris Tx. 1951 (sensu Dengler 2001 and the priority habitat type *6260 (Pannonian sand steppes) in Greece. Therefore, this study specifically aims to describe the floristic composition and ecology of the Greek stands of the Festuco-Sedetalia acris, as well as investigate its differentiation from other dry grassland vegetation types occurring in the same national park. Furthermore, the factors determining the occurrence of this regionally rare habitat type are explored and conservation recommendations are made.
Study area
The study area comprised the whole of the Prespa National Park, which is located in northwestern Greece on the frontiers with Albania and the Former Yugoslav Republic of Macedonia. It is characterized by the presence of two lakes, Megali Prespa and Mikri Prespa at approx. 850 m a.s.l., while the surrounding mountains of Varnountas (2334 m), Devas (1372 m), Triklario (1750 m) and Vrondero (1351 m) contribute to the high landscape diversity of the area. The eastern sector of the national park is influenced by the perennial stream of Agios Germanos. The stream was diverted in the 1930s, so as to flow into Lake Megali Prespa instead of Lake Mikri Prespa (Hollis & Stevenson 1997) (Figure 1 ). The bedrock is siliceous (mostly granitic) in the eastern part of the national park and calcareous in the western part (I. G. M. E. 1983) . Alluvial deposits dominate the plain of the basin, whereas sandy soils are found in the southeastern part of Megali Prespa (Figure 2 ) and on the Slogi islet ( Figure 1 ). The climate of the area experiences both Mediterranean and continental influences and could be characterized as sub-continental Central European (Ristevski 2000) . The mean annual temperature is 10.8 °C (Meteorological Station of Pretor; period 1961 -1991 , with the warmest month being July (19.2 °C) and the coldest January (0.2 °C). The mean annual precipitation for that station is 730 mm; in the lower parts of the national park, precipitation ranges from 600 to 700 mm, while in the mountainous zone it increases to 800-900 mm, and in the higher mountainous areas up to 1400 mm (Ristevski 2000 , Fotiadis et al. 2012 ).
METHODS

Vegetation data
The study covers all grassland types within the area of the national park. Field data were sampled during 2009 and 2010 according to the BraunBlanquet method (Braun-Blanquet 1964 , Dierschke 1994 . The plots were selected subjectively, with the aim of having all different grassland types represented in the data set by an adequate number of relevés, i.e. corresponding roughly to the area covered by each vegetation type. Plots were selected so as to be floristically and ecologically homogeneous, as well as representative of the vegetation type in which they were sampled. Plots were square in shape and had an area of 16-25 m 2 each, which is recommended for grasslands (knapp 1984 , kent & Coker 1992 , Chytrý & Otýpková 2003 . Only vascular plants were recorded. The modified 9-point Braun-Blanquet scale was applied for species cover estimation (Barkman et al. 1964 , van der Maarel 1979 , Parolly 2003 . Besides the floristic data, in each relevé the following parameters were recorded: geological substrate, altitude (in m a.s.l.), exposition (in degrees), slope inclination (as percentage), total vegetation cover as well as cover of shrub and herb layers (the latter three as an estimate in %).
In total, 87 relevés of dry grasslands were sampled in the national park, and eight were used from a previous study from the region (Quézel 1969) . All relevés are stored in the Balkan Dry Grassland Database (Vassilev et al. 2012) , with code EU-00-013 in the Global Index of Vegetation-Plot Databases (GIVD; Dengler et al. 2011) . Nomenclature of taxa follows Dimopoulos et al. (2013) . The cited syntaxonomy follows Mucina et al. (1993) , Mucina (1997) , Schaminée et al. (1996) , Dengler (2001) , Rodwell et al. (2002) , Dengler et al. (2003) , Berg et al. (2004) and Chytrý (2007) . 
Numerical analyses
The relevés were classified using TWINSPAN (Hill 1979) . Three pseudospecies cut-levels (0%, 5%, 25%) were used, and four levels of divisions were applied. Detrended Correspondence Analysis (DCA) was also applied to facilitate the ecological interpretation of vegetation differentiation, as well as to check the discrimination of the groups produced by the classification. For each relevé, the "relative abundances" of the diagnostic species of six phytosociological classes (Koelerio-Corynephoretea klika in klika et Novák 1941 , Thero-Brachypodietea Br.-Bl. ex A. de Bolós y Vayreda 1950 , Stellarietea mediae R. Tx. et al. ex von Rochow 1951 , Festuco-Brometea Br.-Bl. & Tx. in Br.-Bl. 1949 , Daphno-Festucetea Quézel 1964 and Juncetea trifidi Hadač 1946 were calculated according to the assignment in Mucina (1997) . As "relative abundances", we used the summed percentage values corresponding to the mid-points of the respective Braun-Blanquet cover-abundance category raised to the power 0.2. These six classes were used as passive variables in the DCA because they were represented by a significant number of taxa in the data set. This projection also aimed at exploring the relationships between the distinguished vegetation units and certain syntaxa (classes) (see Bergmeier et al. 2009 ).
Furthermore, an additional DCA was applied, using a partial data set in order to better explore the floristic and ecological affinities of the vegetation unit under study with the most closely related vegetation units. In both numerical analyses (classification and ordinations), species cover abundances were square-root transformed.
Diagnostic taxa were determined using the algorithm of Tsiripidis et al. (2009) . This algorithm uses a fidelity threshold based on relative constancy differences of taxa between groups. Its advantage in comparison with other numerical means of diagnostic species determination is that it conducts multiple comparisons between different combinations of vegetation groups. Specifically, the algorithm searches in a data set for a group or a combination of groups that is differentiated by a taxon against another group or combination of groups. In this way it can reveal differentiating structures in a data set ). As the algorithm is based on differences of relative constancy values, the diagnostic taxa resulting from this algorithm were tested with Fisher's exact test. This test compares the absolute constancy of taxa in the group or the groups it differentiates positively, with the one in the groups it differentiates negatively or not differentiating at all. The level of significance chosen in Fisher's exact tests was 0.05. The classification was made using the TWINSPAN algorithm within JUICE ver. 7 (Tichý 2001) , and an ordination was carried out with CANOCO ver. 4.5 (ter Braak & Šmilauer 2002).
RESULT AND DISCUSSION
Classification and syntaxonomy
Six vegetation units of grasslands could be distinguished based on the TWINSPAN classification (Table 2) . Specifically, from the eight groups produced at the third level of divisions in TWIN-SPAN, two pairs of groups were fused to one group each, on the basis of their floristic similarity, as well as the DCA ordination diagrams. In Figure 3 the divisions made by TWINSPAN are presented schematically.
The first unit belongs to Koelerio-Corynephoretea, as easily concluded from the dominance of Koelerio-Corynephoretea diagnostic taxa (see Table  3 ), and it is well differentiated from the other vegetation units of dry grasslands in the study area. Ellenberg (1988) , Dengler et al. (2003) and Faust et al. (2011) ), as well as the eastern Balkan endemic species Silene frivaldszkyana and Erysimum microstylum, all relevés of the first vegetation unit were classified within the alliance Sileno conicae-Cerastion semidecandri s.l. and named the Silene frivaldszkyana-Eysimum microstylum community. We use here the wide concept of the Sileno conicae-Cerastion semidecandri, which in the delimitation of Dengler (2001 Dengler ( , 2003 includes all the annual-dominated pioneer grasslands on dry calcareous sands in temperate Europe. Dengler (2001 Dengler ( , 2003 Borhidi 1996 in the Sileno-Cerastion s.l., while other authors (e.g. Rodwell et al. 2002) accept it as a separate alliance. According to its authors, the Bassio-Bromion comprises annual-dominated pioneer grasslands of calcareous sands in the Pannonian Basin, thus would be a vicariant alliance to the Sileno-Cerastion s. str. distributed further north and west, and also shows some floristic and ecological similarities to our Silene frivaldszkyanaErysimum microstylum community. Until the justification of two separate vicariant alliances of sub-continental sand pioneer grasslands has been proven and their delimitation established, we prefer to assign our community provisionally to the Sileno conicae-Cerastion semidecandri in the wide sense, which is also supported by the fact that its two eponymous taxa Silene conica and Cerastium semidecandrum are widespread in the stands examined in Prespa National Park. The alliance Sileno conicae-Cerastion semidecandri s.l. is classified within the order Festuco-Sedetalia acris and Koelerio-Corynephorenea subclass of the Koelerio-Corynephoretea class (Dengler 2003 , Berg et al. 2004 . Another syntaxonomical issue is that Pedashenko et al. (2013) report Silene frivaldszkyana from Bulgaria as typical for several alliances of the Festuco-Brometea, but also for the Koelerio-Corynephoretea (in the latter with higher abundance). In Prespa National Park, as already mentioned, Silene frivaldszkyana is found exclusively and with high abundance in the Koelerio-Corynephorenea stands. We therefore decided to classify this vegetation type to a new community, as it is differentiated floristically from all of the associations of the alliance described so far, such as Erodio-Senecionetum vernalis Lührs 1993 and Sileno conicae-Cerastietum semidecandri korneck 1974 mentioned by Dengler (2000) for Germany, mainly, because it is rich in Balkan endemic taxa.
The Sileno conicae-Cerastion semidecandri s.l. and the Festuco-Sedetalia acris according to the Manual of the European Union Habitats (European Commission 2013) largely correspond to two habitat types, namely *6120 (xeric sand calcareous grasslands) and *6260 (Pannonic sand steppes). Although our first thoughts were to include the described community in the former habitat type, we have chosen finally to classify it, at least provisionally, to the *6260 habitat type. The reason for this choice is that *6120 has been identified mainly in central and northern Europe (e.g. Germany and Poland (Ödman et al. 2011 Stanova et al. 2008) ).
According to Sundseth (2009) , complex climatic patterns, formed due to Mediterranean, Carpathian and Alpic influences, cause the Pannonian region to "exhibit a mosaic vegetation structure instead of the more classic zonal arrangements that one sees in other biogeographical regions". Moreover, Metzger et al. (2012) in the environmental stratification of the European continent described the stratum Pannonian 2 (PAN2) of semi-arid plains as having three areas of distribution: one in the middle Danube plain, one in the Black Sea lowlands and one in the Valley of the Struma in Bulgaria and Greece. In this sense, the area of Prespa potentially exhibits a Panonianlike character, at least concerning the vegetation of this specific location (study area).
The second column of the TWINSPAN analysis (Table 2) represents the Thero-Brachypodietea class, since most of the taxa or plant species are diagnostic of the class (e.g. Arenaria leptoclados, Plantago holosteum). It was found in very dry areas of the study area, mostly nearby villages. The class is distinguished from the other classes by annual species, mostly grasses (e.g. Taeniatherum caput-medusae, Aegilops triuncialis, Catapodium rigidum, Lagurus ovatus). The third column represents the Stellarietea mediae class, which is distinguished from the other classes by synanthropic species such as Medicago sativa and M. rigidula, and is dominated by diagnostic taxa of the class, such as Convolvulus arvensis, Cerastium glomeratum, Echium italicum and Geranium molle. It seems that in the study area both classes, Thero-Brachypodietea and Stellarietea mediae, are floristically related to the Koelerio-Corynephoretea, since they mainly represent annual communities affected by human activities.
Columns 4, 5, 6 represent the Festuco-Brometea, Daphno-Festucetea and Juncetea trifidi classes, respectively. These three classes are characterized by perennial herbaceous species. The FestucoBrometea is distinguished from other classes by the presence of perennial grasses such as Phleum phleoides and P. pratense. In the national park, the It represents dry open grasslands developed on mobile or fixed dunes (alluvial sands, subfossil dune systems) of the Pannonic steppes (European Commission 2013). The sub-continental climate type of the study site, and the sandy shores formed by the active hydrological network in the area offer the two main ecological conditions required for the existence of the *6260 habitat type. Specifically, the Silene frivaldszkyana-Erysimum microstylum [Sileno-Cerastion] community was found on sandy soils on the south-southeastern shores of Lake Megali Prespa (Figure 2 ) and on the Slogi islet in Lake Mikri Prespa (Figure 1) . The altitude of the localities varies from 849 m a.s.l. (the water level of Megali Prespa was approx. 847 m a.s.l. during the sampling period of this study) to 855 m a.s.l. (water level of Mikri Prespa was approx. 854 m a.s.l.). The sand dunes on the shores of Lake Megali Prespa were formed by the gradual decrease of the water level of the lake over the last 30 years, and partially by mechanical excavation works for sand extraction at specific localities in recent decades. The sandy islet of Slogi is located 1-2 m above the water level of Lake Mikri Prespa and probably resulted from historical alluvial deposits of the Agios Germanos River before its anthropogenic diversion to the larger lake. Grasslands of the KoelerioCorynephoretea are distinguished from those of the Stellarietea mediae and Thero-Brachypodietea, because they are found in areas with almost flat and deep alluvial sandy soils ( Figure 5) .
The stands of the Silene frivaldszkyana-Erysimum microstylum community are highly influenced by the fluctuations of the water levels of the lakes. The high abundance of Scirpoides cf. holoschoenus in this community reveals the influence of underground water on this vegetation unit. Moreover, many ephemeral ponds that are occasionally flooded during winter and spring, especially at the isthmus separating the two lakes, favour the dominance of Azolla filiculoides. Given on the one hand the high susceptibility of the *6260 to degradation due to competition and, on the other hand, the uniqueness of the habitat for Greece, special conservation measures are needed to ensure its continued survival in the area.
In the study area, the major threats to the habitat type are water level fluctuations caused by anthropogenic influences (e.g. excavations, embankments), invasion of non-native species and the absence of grazing. We assume that any further increase in the water level of the lakes will negatively affect the *6260 habitat type in the study area. However, detailed studies are needed to define a sustainable water level to maintain a balance between safeguarding the habitat type and meeting the irrigation needs of local farmers.
The existence of short, shrub-like trees of Salix alba as well as of trees like Robinia pseudoacacia and Morus spp., planted at the localities of the habitat type, may be a threat because of the possible invasion of these species in the habitat. The invasion of Robinia pseudoacacia has been recorded as a serious threat for *6260 in Slovakia (Šefferova Stanova et al. 2008) . This species, due to its intensive vegetative spread and its high germination rates after fire, becomes a superior competitor in secondary succession processes. Systematic eradication of such invasive trees is suggested for the study area by means of mechanical cleaning (cutting), subsequent grazing of surviving shoots and monitoring of its regeneration (kelemen & Warner 1996) .
The soil surface of the stands of the community is often covered by a conspicuous cryptogam layer (e.g. lichens of the genus Cladonia and xerophytic mosses of the genus Tortula s.l.), which is typical for the habitat type in general (Šefferova Stanova et al. 2008) . Such relation of inland dunes and dense moss layers has already been indicated for ecologically similar habitat types (e.g. for *6120 by Ödman et al. (2011) ). The study area is only occasionally grazed by cattle. Abandonment of grazing may lead to closed grasslands and increased moss cover (Molnár 2003) . Animal trampling can prevent the formation of dense moss carpets. However overgrazing must be avoided, as this will enrich the sand with nutrients, facilitating the occurrence of some diagnostic species of Stellarietea mediae or Molinio-Arrhenatheretea, such as Plantago lanceolata. On the other hand, the cessation of grazing on sand dunes is expected to cause increased biomass production and subsequently higher litter and humus accumulation. Such changes will further favour generalists and may cause the local extinction of some open sand grassland species (Onodi et al. 2006) . It has been reported that grasslands suitable for open Pannonic sand steppes in Hungary turn to weedy fields due to grassland abandonment (Török et al. 2000) . Consequently, a proper stocking rate must be estimated and maintained in the study area for conservation purposes.
CONCLUSIONS
This paper reports the southernmost occurrence of the priority habitat type *6260 "Pannonic sand steppes" in the Balkan Peninsula, from sandy soils at the south-southeastern shores of Lake Megali Prespa and on the Slogi islet in Lake Mikri Prespa, in the Prespa National Park of Greece. The prevailing sub-continental climate, the gradual drop of the water level of Lake Megali Prespa over the past few decades, the alluvial deposits of the river Agios Germanos in Lake Mikri Prespa and, to some extent, mechanical excavation works on the shores of Lake Megali Prespa in recent decades are considered as factors that positively influenced this habitat type.
Syntaxonomically, the stands are classified as Silene frivaldszkyana-Erysimum microstylum community within the alliance Sileno conicae-Cerastion semidecandri s.l. (including Bassio laniflorae-Bromion tectorum), the order Festuco-Sedatalia acris (= continental grasslands of base-rich, nutrient-poor sands) and the class Koelerio-Corynephoretea. One of the most important factors for the sustainability of the habitat type is grazing; undergrazing will probably lead to the dominance of moss carpets, which is a typical feature of the habitat type under no vegetation management, while overgrazing will affect vegetation by increasing nutrient content of the soils, which will probably favour the invasion of diagnostic species of Stellarietea mediae or Molinio-Arrhenatheretea. Finally, the control of the water level against rising in Lake Mikri Prespa is considered crucial since this will probably favour the invasion of species such as Phragmites australis and Azolla filiculoides that would eventually alter the vegetation type. In Lake Megali Prespa the water level cannot be artificially controlled, but the areas occupied by the habitat type do not appear threatened by a potential water level rise as they lie 3-5 m above the present water level. Finally, the spread of "aggressive" trees, like Robinia pseudoacacia, from plantations must be controlled.
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